Abstract The present study investigated whether a culturally-tailored problem-solving intervention delivered by a trained depression care specialist (DCS) would improve depressive symptoms over a 6 month period among Hispanic/Latino patients in a federally-qualified community health center by the California-Mexico border. Participants included 189 low income Hispanic/Latino patients of Mexican heritage. Based on the improving mood-promoting access to collaborative treatment (IMPACT) evidencebased treatment, patients received evidence-based problem-solving therapy. The Patient Health Questionnaire-9 (PHQ-9) was administered to assess changes in selfreported depressive symptoms between baseline and monthly for a 6-month follow up period. The majority of participants were female (72.5 %) with a mean age of 52.5 (SD = 11.7). The mean PHQ-9 at baseline was 16.9 (SD = 4.0) and at the 6-month follow-up, the average PHQ-9 decreased to 9.9 (SD = 5.7). A linear mixed model analysis showed significant improvement in PHQ-9 scores over a 6 month period (F = 124.1; p \ 0.001) after controlling for age, gender, smoking and diabetes. There was a significant three way interaction between time, gender and smoking (p = 0.01) showing that the depressive symptoms among male smokers did not improve as much as nonsmoking males and females. Results suggest that a culturally-tailored problem solving approach can significantly reduce depressive symptoms among Hispanic/Latino lowincome patients.
Introduction
Depression is a costly and disabling condition, frequently encountered in community health centers (Gilmer et al. 2008; Katon et al. 2003) . Depression negatively affects one's ability to adhere to medical health recommendations and to engage in healthy life-changing behaviors such as dietary restrictions, increased exercise and smoking cessation (Gilmer et al. 2008; Katon et al. 2003; Lin et al. 2004) . Depression is projected to become one of the top leading causes of disability worldwide (González et al. 2012; Inagaki et al.; World Health Organization, 2004) . In addition, utilization of behavioral health treatment is limited among Hispanic/Latinos due to cultural beliefs about stigma associated with mental illness (González et al. 2010a . Approximately 40 % of individuals with complaints of depressive symptoms are first seen in community health centers (Herrman et al. 2002) and 25 % of patients with a chronic medical conditions tend to experience depression or anxiety (Leon et al. 1995) . Based on this information, it is a public health necessity to find innovative and practical approaches to deliver behavioral health interventions to diverse ethnic minority populations attending community health centers.
Depression is commonly encountered among Hispanic/ Latinos. The prevalence of depression among Hispanic/ Latinos has been reported between 8 and 15 % compared to 22 % encountered in non-Latino white individuals (Alegría et al. 2008; González et al. 2010b) . Additionally, access to care continues to be a major public health challenge for Hispanic/Latinos due to cultural and sociodemographic issues (Breslau et al. 2011; González et al. 2010b) . Furthermore, depression is frequently misdiagnosed and often remains untreated among Hispanic/Latinos due to the high presence of associated somatic symptoms (McGuire et al. 2006) . Hispanic/Latinos attending community health centers tend to have low health literacy (Moreno et al. 2012 ) be less receptive to behavioral health care services because of stigma (Marin et al. 2006 ) and have less awareness about services available to address behavioral health concerns (González et al. 2010a; Marin et al. 2006; Moreno et al. 2012) . Depressive symptoms are frequently accompanied by lack of adherence to treatment plans for other chronic medical conditions (Katon et al. 2003) . It is known that depressive symptoms such as poor concentration, anhedonia, poor motivation, lack of energy affect the ability of an individual to care for chronic medical conditions (Gilmer et al. 2008) . For example, in a recent cross-sectional study, Parada et al. (2012) found that high levels of depression among Hispanic/Latinos were significantly correlated with poor adherence to medication and treatment for diabetes (Parada et al. 2012) .
Another important factor that is frequently ignored is the high prevalence of depressive symptoms and smoking among Hispanic/Latino men. The literature reported that around 16 % of Hispanic/Latinos smoke compared to the general population in the United States (Center for Disease Control and Prevention (CDC) 2008; Lorenzo-Blanco and Cortina 2013). Even though the literature has reported that depression is higher among Hispanic/Latino women than men (Alegría et al. 2008) , rates of smoking have been reported to be higher among Hispanic/Latino men than women (Lorenzo-Blanco and Cortina 2013). Furthermore, longitudinal analysis have shown that negative emotions identified during young age predict an increase in smoking among Hispanic/Latino men than in women (Lorenzo-Blanco and Cortina 2013) .
Studies have shown that using the Improving MoodPromoting Access to Collaborative Treatment (IMPACT) evidence-based approach is a feasible method to address behavioral health needs for patients with chronic diseases attending community health clinics (Gilmer et al. 2008; Unützer et al. 2002) . Similar to other integrated care studies (Katon et al. 1995 (Katon et al. , 1999 , the IMPACT model that includes co-location of behavioral health workers and primary care providers, is an ideal treatment approach for patients attending community health centers and is a potentially effective approach to reduce disparities in the treatment of depressive symptoms (Unützer et al. 2002) . However, the feasibility of implementing IMPACT varied according to the need, health literacy, resources and cultural background of a given community (Grazier et al. 2013; Unützer et al. 2002) .
The purpose of this study was to evaluate changes in depressive symptoms among Hispanics/Latinos attending a community health center near the US-Mexico border of an ongoing program to reduce depression in primary care community health centers implemented by San Diego County Mental Health Services. Depressive symptoms were measured over a 6 month-period where participants took part in a culturally-tailored IMPACT model delivered by trained paraprofessional mental health workers that were defined as depression care specialists (DCS). Given that culturally tailored supportive treatment has proven to improve symptoms of chronic diseases, such as diabetes, (Ell; Ell et al. 2011 ), a culturally modified IMPACT model was used to meet the needs and characteristics of the patient population in the targeted community health center. Based on this rationale, we hypothesized that individuals receiving a culturally tailored IMPACT intervention delivered by a DCS would demonstrate a sustained improvement in their depressive symptoms over a 6 month period as measured by the PHQ-9.
Methods

Sample
Participants were registered patients of San Ysidro Health Center (SYHC). SYHC is a large federally-qualified community health center located along the California-Mexico border region of San Diego County with approximately 80,000 registered patients and served by 10 clinical facilities. Participants were recruited through their primary care provider and eligible for the study if they self-identified as Mexican or Mexican-American and were at least 18 years old, capable of providing informed consent. The sample included the first 189 patients who were referred to receive the culturally tailored IMPACT. Results reported here reflect data on participants with complete data for at least 2 measurement time-points from baseline to 6-month follow-up.
Implementation of the Culturally Tailored IMPACT Program
The implementation of the IMPACT program was part of an integrated care program funded by San Diego County Mental Health Services. The program followed the IMPACT evidence-based approach in which the co-location of behavioral health workers among primary care providers reduces disparities and improves depressive symptoms (Unützer et al. 2002) . The program's aim was to familiarize primary care providers at SYHC with the screening and treatment of depression with the assistance of a DCS.
Depression Care Specialists (DCS)
In our program, the DCS were physicians trained in Mexico but not licensed to practice medicine in the United States. They had background as research coordinators as well as knowledge in prevention and management of chronic diseases but not in mental health treatment. The DCS were trained and received a certificate in the evidence-based manualized problem solving therapy (Arean et al. 2008; Hegel et al. 2004 ). This training was provided and sponsored by San Diego County Mental Health Services and the Council of Community Clinics. In order to facilitate recruitment and communication between the primary care provider and the DCS, a warm hand-off approach was used. The rationale behind the warm and-off approach is that a face to face introduction of the patient from the primary care provider to the DCS will confer the trust that the patient has established with the provider and helps ensure that the next appointment with the DCS will be kept to improve compliance (California Mental Health Services Authority 2013; Little 2010).
Implementation of Problem Solving Therapy (PST) within the IMPACT Model
As described by the Health Resources and Service Administration (HRSA), the population served by the San Ysidro Health Center has low-health literacy and is economically disadvantaged (US Department of Health and Human Services). As part of the IMPACT model, DCS were trained by a certified licensed trainer sponsored by San Diego County Behavioral Health Services and the Council of Community Clinics to deliver the evidence based problem solving therapy (PST) to the patients identified or referred by the primary care provider. Problem solving therapy has been shown to improve symptoms of depression and maintain improvement and remission of symptoms post-treatment (Arean et al. 1993) . As described in the literature, PST is a cognitive behavioral therapy intervention that is composed of seven steps that patients learn in treatment: (1) how to define problems; (2) how to set goals; (3) brainstorming solutions; (4) solution selection; (5) solution implementation; 6) review of the implemented plan, and 7) activity scheduling (Arean et al. 1993 (Arean et al. , 2008 Hegel et al. 2004 ).
Cultural Adaption of the Problem Solving Therapy Intervention
Pilot work and debriefing with program participants revealed that the content and delivery of the manualized PST was not possible due to patients' beliefs and expectations and had to be modified to their cultural perspectives. For example, out of the seven manualized steps, patients were not receptive to the implementation of plans and solutions or to review the schedule of activities to improve the identified problems (Arean et al. 2008; Hegel et al. 2004) . In other words, adherence to the PST provider checklist was not possible due to the patient's needs (Hegel et al. 2004 ). Instead, PST was culturally-tailored to this population by receiving at least 15-30 min of receptive listening and support based on the two first steps of PST:
(1) definition of the problem and (2) brainstorming to build problem skills but without any review of homework or check list as defined in the literature (Arean et al. 1993 (Arean et al. , 2008 Hegel et al. 2004 ). Another culturally-tailored approach is that the intervention was delivered in Spanish. The problems that were focus of attention were family conflicts, financial stressors and dealing with ongoing chronic medical conditions. Patients were followed for 6 months to monitor changes in their depressive symptoms as measured by the Patient Health Questionnaire (PHQ-9). The study was approved by San Diego State University, SYHC's, and the San Diego County Health and Human Services respective Institutional Review Boards.
Measures
Sociodemographic variables included in the analyses were age and gender. Smoking (Y/N) and diagnosis of diabetes (Y/N) verified by medical record were collected since these are frequent comorbidities observed in depressed patients attending community clinics (Parada et al. 2012; Patton et al. 1998) . No additional biological or behavioral data was analyzed.
Main Outcome
The change PHQ-9 scores over time was the main outcome variable. The PHQ-9 is a self-administered nine-item validated instrument for screening and monitoring depressive symptoms. It has been widely used among different ethnic groups, including Hispanic/Latinos and is available both in English and Spanish (Huang et al. 2006) . A score of C10 was considered a positive screen for mild to moderate symptoms of depression.
Statistical Analyses Continuous variables were described by means/standard deviations (SD) and categorical variables as frequencies/ percentages. A linear mixed model was used to examine changes in levels of depressive symptomatology over time controlling for age, gender, smoking and diabetes. This approach was also used to measure the variability of the PHQ-9 changes across time points. A random intercept and slope approach was used since it provides a better fit for the variables in the model. A three way interaction was explored to analyze the effect modification of time, gender and smoking with depressive symptoms since smoking and depression have been reported to be strongly associated among Hispanic/Latinos (Lorenzo-Blanco and Cortina 2013). Data was analyzed using IBM-SPSS Statistics Premium V.21 (SPSS Inc. Chicago,IL) and R version 2.15.1. Table 1 summarizes the characteristics of this sample population. Participants were assessed over a 6-month period to examine changes in their depressive symptoms as measured by the PHQ-9. The mean age was 52.5 (SD = 11.7) and 137 (72.5 %) participants were female. The mean PHQ-9 at a baseline was 15.0 (SD = 5.4).
Results
There were no significant mean differences for gender at the baseline PHQ-9 scores (p = 0.93). Linear mixed effects analyses showed a significant improvement of PHQ-9 changes on a monthly basis over a 6-month period (F = 124.1; p = \0.001) after controlling for age, gender, diabetes and smoking. Throughout the different time points, the total sample size varied; although linear mixed effects analyses is sufficiently robust to correct for this sample variation issue. Table 2 summarizes the changes of PHQ-9 over the 6-month period and Table 3 illustrates the different participants per session over the 6 month period (Table 4) .
There was a significant three-way interaction between time, gender and smoking showing that depressive symptoms among male smokers did not improve compared to male and female non-smokers. Figure 1 illustrates these interactions. We also compared PHQ-9 scores using the commonly used cutoff of 10 described in the literature (Kroenke et al. 2001) at baseline and at the 6-month period using a logistic regression approach, controlling for age, gender, smoking and diabetes. Compared to the baseline PHQ-9, we found a significant improvement in depressive symptoms when using the cutoff of 10 (p \ 0.001; 95 %CI 0.001-0.039) among patients receiving problem solving therapy from a DCS at 6 months after treatment. 
Discussion
This study shows the value of using a co-located trained DCS to deliver a culturally sensitive and tailored brief problem solving therapeutical intervention to improve depressive symptoms among indigent Hispanic/Latinos attending a community health center by the US-Mexico border. The vast majority of patients (75 %) had severe depressive symptoms upon entry into the program as measured by the PHQ-9 (mean = 15.0) which suggested that patients were highly symptomatic during their initial consultation with the primary care provider. Several studies have described the importance of overcoming barriers to deliver culturally appropriate interventions for Hispanic/Latino patients attending community health centers to improve symptoms of depression (González-Prendes et al. 2011; Grazier et al. 2013) . This is particularly relevant due to the strong familism or strong family bonds described in this ethnic group and the importance of adapting interventions to provide support and deliver treatment for different psychosocial stressors (Duarté-Vélez et al. 2010) . Additionally, since this culturally adapted IMPACT and PST intervention is an ongoing program in the health center, our positive results show that this treatment approach does require replication as a randomized clinical trial.
The use of DCS has not been extensively studied among Hispanic/Latinos of low socioeconomic status. To our knowledge, few studies have reported the use of trained DCS to address symptoms of depression in community health clinic especially among Hispanic/Latinos living by the US-Mexico border. The uniqueness of our DCS is that they were trained physicians from Mexico. This could be an issue for replication in other community health centers. In order to overcome this aspect, we expect to train DCS that have the same socioeconomic background as the patient population served. This will be based on the theory that DCS could be considered as community mental health worker that will delivered culturally appropriate mental health interventions for patients attending community health centers (Balcazar et al. 2006) . Future studies will evaluate the use of DCS as trained community mental health worker to deliver interventions as educators or counselors. This will be consistent with previous work that has used community health workers for cardiac rehabilitation and management of diabetes among Hispanic/Latinos (Balcázar et al. 2009 (Balcázar et al. , 2012 Philis-Tsimikas et al. 2011; Ryabov 2010) .
Issues with compliance were also observed in our sample, even though we did not measure this directly. As reported in the literature, Hispanic/Latinos have a 60 % rate of non-compliance to medical treatment plans; this is further complicated by the presence of depressive symptoms (Parada et al. 2012 ). This shows the importance of building a strong and culturally sensitive program where DCS serve as pivotal providers to address issues of poor compliance, lack of trust or other psychosocial aspects that interfere with the patient's ability to comply with recommended medical and psychiatric treatment. Also future studies need to validate the reliability of delivering our culturally-modified problem solving-therapy in Spanish among low-health literacy individuals living by the USMexico border.
We considered our DCS as one alternative to developing a trained workforce of community mental health workers. Previous research reviews have addressed that community mental health workers are crucial in reducing health disparities among Hispanic/Latinos from different acculturation and socio-cultural immigration backgrounds (Elder et al. 2009 ). Future studies will examine the feasibility and outcomes of training community mental health workers to deliver our described culturally sensitive problem solving intervention. This could be complemented by using the communication-persuasion model. This model suggests how various forms of public communication and engagement can change attitudes and behaviors (Elder et al. 2009 ). This same model has been successful in reducing signs and symptoms of diabetes by improving awareness and importance of treatment (Elder et al. 2009; TeufelShone et al. 2005) . This same theoretical model could be applied to behavioral health to improve different symptoms of depression and anxiety. Our study is an important stepping stone in that direction.
Another interesting finding was the effect modification observed with smoking among men with depressive symptoms. Studies have recently described that comorbid smoking among Hispanic/Latinos is a major contributor to the development of depression from early age and is a poor predictor for recovery (Escobedo et al. 1996) . Additionally, data showed that a history of major depression is significantly associated with progression of smoking (OR 3.0; ) and a history of smoking is also significantly associated with the progression of major depressive symptoms (OR 1.9; 95 % CI 1.1, 3.4). It has been demonstrated that emotional factors are one of the main reasons that prevent individuals from engaging in smoking cessation programs delivered by community health workers (Dawson et al. 2012) . Studies have shown that daily stressors such as acculturation, family conflict and perceived sense of discrimination are significantly associated with depression and smoking among Hispanic/Latinos (Lorenzo-Blanco and Cortina 2013) and might be gender specific (Bethel and Schenker 2005) . A cross-sectional study of 2,554 Hispanic/ Latinos from different backgrounds found that individuals with perceived discrimination and family conflict had a significant association with depression and smoking. Interestingly the association was stronger for women than for men (Lorenzo-Blanco and Cortina 2013) . In a similar study among Hispanic/Latino youth, Lorenzo-Blanco et al. 2011 showed that young women tend to have higher levels of depression and smoking compared to men when facing specific stressors such as perceived discrimination with acculturation. Our results showed that men have higher levels of depression and smoking compared to females. Due to program limitations, we did not measure acculturation, perceived discrimination, family conflict and other life stressors in our sample. Based on the characteristics of our sample (low-SES patients living by the US-Mexico border) we speculate that stressors including acculturation, perceived family, social and economic problems could explain the higher levels of depressive symptoms and smoking among men than women. Another hypothesis is that lack of family cohesion or familism might affect men in higher proportion that women in our sample, being reflected in higher depressive symptoms and smoking. This hypothesis needs to be further tested since the literature has reported that high family conflict and low family cohesion affects more women than men and is associated with depression and smoking among Hispanic/Latinos (Lorenzo-Blanco and Cortina 2013). Future studies will also examine the use of community mental health workers to deliver treatments for patients living by the US-Mexico border to reduce symptoms of depression, improve family conflict, life stressors and reduce risk factors for cardiovascular disease (smoking) using culturally-modified evidence based psychosocial interventions.
Experts in community based participatory research have implemented a curriculum toolbox for trained community mental health workers to address comorbid depression among Hispanic/Latinos suffering from diabetes (Reinschmidt and Chong 2007) . The authors addressed the fact that Hispanic/Latinos tend to confuse their emotional afflictions with somatic complaints, making it difficult for primary care providers to identify and refer for behavioral health treatment. Another important factor that precludes Hispanics/Latinos from receiving behavioral health treatment is the high degree of stigma associated with mental health illnesses. The stigma is associated with lack of awareness/knowledge about symptoms of depression, stress and anxiety and lack of access to behavioral health treatment, especially in rural areas by the US-Mexico border (Cherrington et al. 2006; Schraufnagel et al. 2006) . These factors also contribute to increase the already reported higher prevalence of depression among Hispanic/ Latinos compared to other US ethnic groups (Reinschmidt and Chong 2007) .
Although there is a paucity of research addressing the use of DCS to address chronic mental health issues, our findings show the value and feasibility of using trained DCS to deliver a culturally modified intervention to improve symptoms of depression among Hispanic/Latinos. Additionally, this study shows the improvement of depressive symptoms over time by delivering the culturally tailored problem solving therapeutic intervention. The use of behavioral interventions has been advocated to improve mental health in underserved communities (Bocker et al. 2012) . Additionally, studies have previously reported that supportive therapeutic interventions by non-medical workers adequately address symptoms of depression, especially around the post-partum period (McComish et al. 2013 ). This period is marked by an increased risk of developing major depression and similar serious mood disorders (Di Florio et al. 2013; Tavares et al. 2012; Topiwala et al. 2012) .
Our study has several limitations related to the fact that it was a service-oriented program designed by the County of San Diego but adapted by the community health center. The small sample size reflects the preliminary results presented in this manuscript. Other covariates such as lipids, blood pressure, glucose and body mass index and use of antidepressants that could explain improvement of depressive symptoms were not available. The service-oriented nature of the program prevented us from having a comparison group, so caution should be used when interpreting the effectiveness of the culturally-tailored approach. Furthermore, due to the design of the study and effect size, caution should be used when generalizing our findings to similar groups of Hispanic/Latinos living in other communities or from other backgrounds. Conversely, our study has considerable strengths. First is the longitudinal examination in the trend of symptoms over a 6 month period. Furthermore, to the best of our knowledge this is one of the few studies that examined a culturally tailored IMPACT and PST model targeting depressed Hispanic/ Latino patients living in a low-health literally community by the US-Mexico border. Additionally, the strength of using co-located trained DCS denoted the feasibility of delivering culturally tailored evidence based psychosocial approach to improve symptoms of depression.
In conclusion, our manuscript shows that depression care specialists delivering a culturally tailored problem solving therapy are valuable providers that could be colocated in community health centers to improve symptoms of depression. Randomized-controlled trials are needed to assess the effectiveness of trained depression care specialists to deliver the described culturally tailored intervention compared to usual care. These trials will validate if our intervention improves symptoms of depression, anxiety and comorbid cardiovascular risk factors for patients attending community health centers in urban and rural settings.
